Discovery: Osf2/Cbfa1, a master gene of bone formation.
This report reviews the current research that has impacted on our understanding of osteogenesis. Recent studies indicate that the transcription factor Osf2 (osteoblast specific transcription factor 2)/Cbfa1 (core binding factor activity 1) serves as a Master Gene regulating osteoblast-specific gene expression. The gene is expressed in cells of the osteoblast lineage only, and this expression is regulated by calciotropic agents. Moreover, when expressed in non-skeletal cells, the cells assume many of the characteristics of an osteoblast. In knockout experiments designed to assess the importance of the gene in osteogenesis, no evidence of bone formation could be observed in animals that are homozygous for the deletion. Studies of the heterozygote indicate that osteoblast function is compromised: there is a severe reduction in the number of bone cells, the tissue is deficient in bone proteins, and the activity of the enzyme alkaline phosphatase is low. It was noted that the heterozygote displays abnormalities that are remarkably similar to those exhibited by cleidocranial dysplastics. Indeed, Osf2 mapped close to a chromosomal locus on chromosome 6p21, long suspected of being involved with the disease. A search conducted for Osf2 mutations in kindreds with cleidocranial dysplasia revealed deletions, insertions, and missense mutations; these mutations are found to segregate with patients who are defined clinically as cleidocranial dysplastic. Aside from providing a new insight into a disease state that has so far avoided molecular analysis, results of the studies emphasize that the loss of a Master Gene drastically alters the development and maintenance of the appendicular skeleton and the craniofacial complex.